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(54) DISK SUBSYSTEM AND REMOTE COPYING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a remote copying process without affecting the use rate 
of a host channel and to take previous measure against a disaster by taking a copy to a remote- 
side controller by using a copy which is taken synchronously with a next write request. 
SOLUTION: A CHA 103 reads in data onto a cache 104 from a copy source signal volume in a 
storage device 107 and copies the read data to a copy destination logical volume in a storage 
device 108 on the cache 104. Difference information to be copied to a storage device 115 is 
generated by turning on difference bits on a difference bit map corresponding to the position of 
the copied data. Further, the CHA 103 once receiving a request from a processor 101 is copied 
by a synchronous copy, reads out the difference bits corresponding to the difference positions 
on the difference bit map taken over from an synchronous copy process and copies the 
difference data to a controller 110 by using a transfer path 117 when the read-in difference bits 
are ON. 
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[Claims ] 

5 [Claim 1] A disk subsystem comprising: 

a first disk controller which receives a request from 
a processor; and 

a second disk controller which is connected to the 
first disk controller via a transfer pass, 
10 wherein the first disk controller comprises a first 

storage and a second storage, copies to the second storage 
from the first storage with an asynchronous with the request 
from the processor, and copies to a third storage equipped 
.with ..the second disk controller, f rom-Jthe ..-secxxrid ..stora^- 
15 with a synchronous with the request of the processor. 
[Claim 2 ] A remote copy method from a first disk controller 
to a second disk controller, comprising the steps of: 

copying data to a second storage to a first storage 
in the first disk controller with an asynchronous to a 
20 request from the processor; and 

copying data to a third storage equipped with the 
second disk controller from the second storage with a 
synchronous with the request from the processor. 
[Claim 3] A disk subsystem comprising: 
25 a first disk controller comprises two or more storage, 

a shared memory which records the data read from this storage 
in a control unit, a cache memory which records temporarily 
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the data read from the aforementioned storage, a host channel 
which receives and transmits data between the 
aforementioned storage and a processor, and the control 
unit which is equipped with the aforementioned shared memory 
the aforementioned cache memory, and the aforementioned 
host channel, and controls the aforementioned storage; and 

a second disk controller constituted like the first 
disk controller, 

wherein the host channel of the first control unit 
and the host channel of the second host channel are connected 
via a transfer pass, 

and wherein further comprises: 

means to copy asynchronously a write request from the 
aforementioned pro.ces.sor, _in. the. f irs.t_.co.atr.ol ..unit ; 

means to create difference information indicating the 
position of the data on which this copy means copied; and 

means to copy to the second control unit in 
synchronization ignited by the write request from the 
aforementioned processor using the difference information. 
[Detailed Description of the Invention] 
[0001 ] 

[The technical field to which invention belongs] This 
invention relates to a copying method of a logical volume 
between control units or within a control unit in a storage 
system which consists of two or more logical volumes and 
to a control apparatus performing the method. 
[0002] 
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[Prior Art] In a conventional technology, there is the copy 
method performed in synchronization ignited by the write 
demand from a processor. By this method, the control unit 
of the side of the main connected with the processor acts 
a processor, and the control unit transmits input data from 
a processor to the copy-destination logical volume in the 
control unit of remote side using the transfer path to 
create the duplicate of a logical volume. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by this 
duplicate method, in order that a control unit might act 
as a processor, the control unit transmits input data itself 
sent from the processor to the control unit of remote side. 
_ Jn Jthis. transferring. S-inc,e^a.-par±^Q_f-chaniiel^^ 
unit by the side of the main is occupied for the transfer 
to remote side during this transfer, the channel which can 
be used for input/output processing from the processor to 
a copy-source logical volume of the processor of main side 
may decrease, so the trouble that process ability 
deteriorates occurs . 

[0004 ] Moreover, when copying the copied data to the control 
unit of remote side after creating copy between the storage 
units in the control unit by the side of the main, the copy 
destination logical volume of the copy performed 
asynchronously the write demand from a processor become 
the copy source logical volume of the copy performed in 
synchronization ignited by the write demand from the 



processor, and since the opportunity for the copy which 
performs in synchronization ignited by the write demand 
from a processor does not occur, it occurs the trouble that 
communication of information as a candidate for a copy of 
the copy performed in synchronization ignited by the write 
demand from a processor must be carried. 
[0005] 

[Means for Solving the Problem] Above problem is solved 
by creating the difference which shows the position as data 
which should copy the control unit of remote side within 
the control unit by the side of the main and by copying 
to the control unit of remote side using copying synchronized 
to the next write demand from a processor. 

__[jqj}j05J! 

[Embodiments of the Invention] Fig.l shows the system 
configuration of this example. The main-side control unit 
102 consists of a cache memory 104, a shared memory 105, 
a channel adapter (it is indicated as CHA in drawing) 103, 
and a disk adapter (it is indicated as DKA in drawing) 106, 
and controls the storage 107 , 108 which consists of a magnetic 
disk, an optical disk, or a tape, and performs the access 
demand from a processor (host) 101. And a first disk 
controller is constituted a combination of a control unit 
102 and storage 107,108. 

[ 0 00 7 ] Similarly, the remote- s ide control unit 110 consists 
of a cache memory 112, a shared memory 113, a channel adapter 
(it is indicated as CHA in drawing) 111, and a disk adapter 



( it is indicated as DKA in drawing ) 1 14 , and controls storage 
115,116, and performs the access demand from a processor 
109. The transfer path 117 is used for the data transfer 
between the control units 102,110. And a second controller 
5 is constituted of a combination of the control unit 110 
and the storage 115,116. 

[ 0 00 8 ] The disk subsystems of this invention is constituted 
of including the first disk controller 102, the second disk 
controller 110, and the transfer path 117 that connects 
10 these. 

[0009] Fig. 2 shows a difference information 201. The 
difference information 201 consists of difference bits of 
a copy-source (every logical volume in the storage 107 by 
— -tb.e side, of Jth;e_ma.in ) . And it. . indicates the. jpo.s.±t±ov^„o± 

15 the storage 108 as data which should be copied to the storage 
115. The difference bit is assigned per 1 cylinder, when 
there is no change in the cylinder concerned, '0' is set 
up, and a bit sets up ' 1 ' , when change occurs in the cylinder 
concerned moreover. When the* copy function performed in 

20 synchronization ignited by the light demand from a processor 
copies data of the cylinder corresponding to a difference 
bit, ' 0 ' is set up. This difference information is memorized 
by the shared memory 105. 

[0010] Next, the difference information creation 300 is 
25 explained in detail using Fig. 3. First, the copy performed 
asynchronously to the write demand from a processor 101 
is called an asynchronous copy . Moreover, the copy performed 



synchronizing with a write demand is called synchronous 
copy. These synchronizations and an asynchronous copy are 
the programs memorized in the shared memory 105 , and are 
performed by the processor (not shown) in CHA 103. 
[0011] When there is a write demand of data from a processor 
101, CHA 103 receives this data, and writes it in the cache 
104. The data written in the cache 104 are written in the 
storage 107 by DKA 106. 

[0012] When there is a margin of processing ability or the 
control unit 102 does not receive other processing demands, 
an asynchronous copy is used for copying the data written 
in the storage 107 to the storage 108. 

[0013] In this time, the difference position when succeeding 
-a-.hit._map. is-computed f rom. the_.poj3„i^ 
copied (Step 301). And the difference bit on a difference 
bitmap is turned ON (Step 302 ) . Furthermore, this difference 
bit map is recorded on the shared memory 105 (Step 303 ). 
And it ends (Step 304). 

[0014] Fig. 4 shows a detail of the copy processing 400 to 
the storage 108 from storage 107 by asynchronous copy. 

[0015] CHA 103 detects the processing state of the control 
unit 102, and the synchronous copy 400 is called if there 
is a margin of processing ability or it passed the time 
more than specified time after writing in the storage 107. 
An asynchronous copy is performed as follows. 
[0016] First, CHA 103 reads data from the copied source 
logical volume in the storage 107 on the cache 104 (Step 



401) . And this read data is copied to the copy destination 
logical volume in the storage 108 on the cache 104 (Step 
402 ) . 

[0017] In this time, the difference bit on the difference 
bit map corresponding to the position of the data copied 
at Step 402 is turned on, so creating the difference 
information which copies to the storage 115 (Step 403). 
And it ends (Step 404). 

[0018] Fig. 5 shows adetail of the remote copy 500 from 
the control unit 102 by the side of the main to the storage 
115 in the control unit 110 of remote side. This copy uses 
the synchronous copy performed ignited by the processing 
demand to a processor 102 from a processor 101. 
_4J)X>.L9J. When. CHA.. 1_0„3-. receives^the^pxocessin^.deni^nd^fxaiti 
the processor 101 , the synchronous copy is called and the 
synchronous copy reads the difference bit corresponding 
to a difference position on the difference bit map which 
succeeded from the asynchronous copy processing ( Step 5 01 ) . 
Next, when the difference bit read at Step 501 is ON, this 
difference data are copied to the control unit 110 using 
the transfer path 117 (Step 502 ). When the difference bit 
read at Step 501 is OFF, a copy is not performed. And 
processing is ended (Step 503). 
[0020] 

[Effect of the Invention] By this invention, a remote copy 
can be performed without affecting the activity ratio of 
a host channel, and calamity prior correspondence can be 



aimed at. 

[0021] moreover, by this invention, since the difference 
information is handed over, amount of the cache memory used 
make less rather than it hands over immediate data. 
5 [Brief Description of the Drawings] 

[Fig.l] it is drawing showing a system configuration. 
[Fig. 2] It is drawing showing a difference bit map. 
[Fig. 3] It is drawing showing difference information 
creation processing. 
10 [ Fig . 4 ] It is drawing showing asynchronous copy processing . 
[Fig. 5] It is drawing showing synchronous copy processing. 
[Description of Notations] 

101,109 - processor, 102,110 a control unit, 103,111 

.^.channel adapter , J. QjL,.11 2_^,_e a c hamemcrz^lO 5 ^11 3 ^shared. 

15 memories, 106,114 — a disk adapter, 10 7,108,115,116 

storage, a 117 transfer path, and 201 - a difference 
bit map. 
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FIG. 1 : 

101.109 - processor, 

102.110 a control unit, 

103.111 channel adapter, 

104.112 -- cache memory, 
105,113-- shared memories, 
106,114 — a disk adapter, 
107,108,115,116 -- storage, 
117 transfer path, 

201 - a difference bit map. 

A copy within the control unit, 

A copy between the control units. 

. .EI 2 • 

Cylinder number, 
Logical volume 1, 
Logical volume 2, 
Logical volume 3. 

FIG. 3: 

3 0 0— difference information creation , 

301 — compute the difference information from the position 
of data copied in the control unit, 

302 — turn on bit on the difference bit map of copy between 
the control units, 

3 0 3-record the difference bit map of copy between the control 
units on the shared memory. 



FIG. 4 : 

400 — copy processing in the control unit, 

401 — read data from the copy source volume on the cache, 

402 — perform copy of data to copy destination volume on 
5 the cache, 

403- - turn on bit on the difference information succeeding 
to copy between the control units. 

FIG. 5: 

10 500 — copy processing between control units, 

501 — read data of difference position from difference bit 
map on cache, 

502- data transfer difference data to cache in copy 

destination Gont.r.o.l..unit by .us in.g_.tr.anfi f er .. path., i.f_th% 

15 difference bit is ON. 
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